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INTRODUCTION 
Anaemia is a condition in which the red cells of the blood 
(erythrocytes) are reduced in number or volume or are deficient in 
hemoglobin, their oxygen-carrying pigment. There are close to 100 
different vyarieties of anaemia, distinguished by the cause, the size and 
hemoglobin content of the abnormal cells, and the symptoms. Casually 
anaemia may result from any of the following: 
(1) Chronic or acute blood loss 
(2) Increased destruction of the red cells (hemolysis). 
(3) Reduced production of red cells. 
Structurally, the anaemias generally fall into the following types: 
(1) macrocytic anaemia, characterized by larger-than-normal red 
cells (e.g., pernicious anaemia); (2) normocytic anaemia, characterized 
by a decrease in the number of red cells, which are otherwise 
relatively normal (e.g. anaemia caused by sudden blood loss, as in 
bleeding peptic ulcer, most cases of hemophilia, and purpura; (3) 
simple microcytic anaemia, characterized by smaller than-normai red 
cells (encountered in cases of chronic inflammatory conditions and in 
renal disease); and (4) microcytic hypochromic anaemia, characterized 
by a reduction in redcell size and hemoglobin concentration (frequently 
associated with iron-deficiency anaemia but also seen in thalassemia). 
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The most noticeable outward symptom of anaemia is usually 
pallor of the skin, mucous membranes, and nail beds. Symptoms of 
tissue oxygen deficiency include pulsating noises in the ear, dizziness, 
fainting, and shortness of breath. Compensatory action of the heart 
may lead to its enlargement and to a rapid pulse rate. 
The treatment of anaemia varies greatly, depending on the 
diagnosis. It includes supplying the missing nutrients in the deficiency 
anaemias, detecting and removing toxic factors, improving the 
underlying disorders with drugs and other forms of therapy, decreasing 
the extent of blood destruction by methods that include surgery (e.g., 
splenectomy), or restoring blood volume with transfusion. 
Diseases in children being a major subject of research makes an 
important part of collection in libraries. Moreover, this being an 
emerging field of re.search assumes special significance for the library 
as books, journals, projects and research papers on this topic are 
quite considerable in number. Therefore a Bibliometrics study of the 
published material on this subject of the past 11 years was taken up. 
In the quantitative analysis of the topic. I have tried to identify the core 
journals, frequency of the publications, productivity of authors and 
language which is frequently used in the written document. 
Citation counts are used in measuring the adequacy and 
organization of a library. Therefore, citation analysis forms the second 
level of this dissertation where the citation of articles, authors, 
institutions and scientific activities are counted in order to identify the 
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connection between the two documents and put them in order so that 
the users mcjy find it more organized and easy to approach. 
This sjudy will contribute in systematic analysis and organization 
of the recorfJed documents on "Anaemia in children" and its related 
aspects in tlje library and information centres. 
This dissertation has been divided into for chapters. The 1®* 
I 
chapter de^ls with the theory of Bibliometrics and Citation Analysis 
2"^ ^ chapter] covers the topic of study, i.e., "Anaemia in Children". 3'^ ^ 
chapter is jabout Objective, Scope and Methodology of study. Data 
Analysis, ijiterpretation and Representation is the 4*'' part. Conclusion 
have beeiji drawn as last part of the dissertation along with the 
findings. 

INTRODUCTION 
BIBLIOMETRICS 
Bibliomelrics is of recent origin and relatively a new 
development. Bibliometrics is that branch of Information Science, 
which lies betv/een the border of the social and physical sciences. 
Bibliometrics is a systematic and quantitative study of various 
Phenomena of literature on a particular topic and the Bibliometrics 
study helps to identify the various peculiarities of publication, 
authorship, bibliographic control, values of literature, citation and 
secondary jourrjial coverage with the objective of getting an insight into 
the dynamic of the exposition of knowledge. Bibliometrics is a 
systematic formula of literature study, by the help of Bibliometrics 
study, any litej-ature can be searched in minimum possible time. 
Today, increase in the number of publications may have been due to 
the use of Bibliometrics techniques in various disciplines and to the 
greater interest in the theory of literature structure. This consequently 
leads to better all organisation of information resources, which is 
essential for more effective and better use, 
Bibliometi[ics today has become sophisticated and complex and 
has national, international and interdisciplinary quality. A Lawani says, 
"Bibliometrics h^s clearly become established as a subdiscipline with 
application in the history and sociology of knowledge in communication 
and information science". 
1. BIBLIOMETRICS 
Bibliometrics has been derived from the two words 'Biblion' and 
'Metric'. The word 'Biblion' means books and 'Metric' means 
measurement. So, Bibliometrics generally means 'measurement 
pertaining to books'. 
Bibliometrics has emerged as a research front in its own right in 
Information Science. It is now being vigorously pursued and with the 
result it has found that one-fourth of all the articles published in library 
and Information Science periodicals are on Bibliometrics and its 
related topics. 
The basic units of Bibliometrics are all facets of written 
communication such as primary and secondary periodicals, articles 
and abstracts published in them, bibliographies of articles, book, 
monographs and other media of communication. 
1.1 ORIGIN AND HISTORY 
First study regarding Bibliometrics was conducted in 1917 by 
Cole and Eales on the "The History of Comparative Anatomy, Part-1: 
"A Statistical Analysis" First term used for this was "Statistical Analysis. 
The second study done by Hulme in (1923) used the term 
'Statistical Bibliography' and later it was used by Henkle (1938), in 
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his article "The periodical literature of Bio ctiemistiy", Gosnell (1943), 
Barker (1966) also used the same term, i.e., Statistical 
Bibliography'. 
Gross and Gross study is considered to be the third in the field 
based on citations. In 1968 Alan Pritchard initially used the term 
'Statistical Bibliography' in his work but he analysed the term and 
found it could be confused with 'Statistics' itself or 'Bibliographies on 
Statistics'. Therefore he coined another term i.e., "Bibliometrics" in 
1969. 
1.2 DEFINITION OF DIFFERENT ANALOGOUS TERM 
Bibliometrics is just one of the many sciences whose name ends 
with metrics. Many scientists have used the term under different 
names, but the concepts were more or less same. There are some 
well-established subdisciplines like, Scientometrics, Informetrics, 
Econometrics etc. 
1.21 Librametrics: The terms "Librametry" historically appeared first 
in 1948. Indian Library Scientist S.R. Ranganathan suggested 
it. Under this term, he suggested use of mathematical and 
statistical method for analyzing library activities and library 
resources. However, this term did not take its place in Library 
Science and was forgotten for many years, later it was called 
Librametrics. 
1.22 Scientometrics: In 1969, the term 'Scientometrics' was 
suggested by two Russians named Nalimov and Z. Mulchinko in 
their book "Scientometrics: The investigation of science as 
development of information process". According to them 
scientometrics is a complex quantitative methods, which is used 
to investigate the processes of science. 
1.23 Informetrlcs: The FID's term 'Informetrics' was suggested by 
German scientists, A Blackert and S.Z. Zygel in 1982 as a 
newly formed branch of science, using mathematical level and 
practical information activities. 
1.24 Webometrics or Cybermetrics:- Recently a new growth area in 
bibliometrics has been emerging in the field of Webometrics or 
Cybermetrics as it is often called. Webometrics can be defined 
as using of bibliometrics technique in order to study the 
relationship of different site on World Wide Web. Such 
techniques may also be used to map out (called "Scientific 
Mapping" in the traditional bibliometrics research area of the 
web). The other well-established subdisciplines are like 
Econometric, Psychometrics, Sociometrics and Biometrics, etc. 
1.3 DEFINITIONS: 
Many attempts have been made to define the term Bibliometrics, 
as given below:-
• According to Wyndham E. Hulme (1923) : 
The purpose of Statistical Bibliography is to "shed light on the 
process of written communication and of the nature and course of 
development of a discipline by means of counting and analysis of the 
various facets of written communication". 
• According to Miles. L. Raising (1962) : 
"The assembling and interpretation of statistical date relating to 
books and periodicals , to demonstrate historical movements, to 
determine national and universal research, use of books and journals 
and to ascertain in many local situation the general use of books and 
journals". 
• According to Pritchard (1968) : 
"The application of mathematical methods to books and other 
media of communication". 
• According to R.A. Fairthorne (1969) : 
"Bibliometrics is the quantitative treatment of the properties of 
recorded discourse and behaviour pertaining to it". 
• According to D.T. Hawkins (1977) : 
"Bibliometrics is the quantitative analysis of the bibliographical 
features of a body of literature". 
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• According to W.G. Potter (1981) . 
"Bibliometrics is the study and measurement of the publication 
patterns of all forms of written communication and their authorship". 
• According to Alwin M. Schrader (1981 ) : 
"Bibliometrics is the scientific study of recorded discourse". 
• According to R.N. Broadus : 
"Bibliometrics is the quantitative study of physical published 
units of bibliographic units or of surrogates of either". 
• According to I.N. Sengupta : 
"Organization, classification and quantitative evaluation of 
publication patterns of all macro and micro communication along with 
their authorship by mathematical and statistical calculus". 
• British Standard Glossary of Documentation of Terms : 
"The use of documents and patterns of publication in which 
mathematical and statistical methods have been applied". This 
definition is basically similar to Pritchard's original definition. 
Expressed simply, Bibliometrics is the study that uses statistical 
and mathematical methods to analyze the literature of a discipline as 
patterned in its bibliographies. 
2. BIBLIOMETRICS: SCOPE 
Nicholas and Richie in 1978 very "Lucidly elaborated the 
scope of bibliometrics. They opined that bibliometrics provide 
information about the structure of knowledge, and how it is 
communicated". They further added that 'Bibliometrics' studies fall 
mainly into two broad groups:-
A) Descriptive Studies i.e. those describing the characteristic or 
features of a literature. 
B) Behavioural Studies i.e. those examining the relationship 
formed between components of literature. 
While defining the scope of 'Bibliometrics', Doniel Conner and 
Henry Voos add that the "Scope of Bibliometrics includes studying 
the relation within the literature typically these descriptions focus on 
consistent patterns, involving authors, monographs, journals or subject 
language". Roliand Stevens considers Bibliometrics as quantitative 
science and divides it into two basic categories viz. 
Descriptive Bibliometrics and Evaluative Bibliometrics. He has 
further divided these two areas into different sub areas as given 
below:-
A) Descriptive Bibliometrics 
Geographic 
Time Period 
Discipline 
B) Evaluative Bibliometrics 
Citation Count 
Reference Count 
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Stevens further adds that descriptive bibliometrics includes the " 
study of the number of publications in a given field or productivity of 
literature in the field for the purpose of comparing the amount of 
research in different countries, the amount produced in different 
subdivisions of the field. The kind of study is made by a count of 
papers, books and other writing in the field or often by a count of 
those writings, which have been abstracted, in specialized abstracting 
journals. The other i.e. evaluative bibliometrics includes the study of 
the literatures used by the research workers in a given field. Such a 
study is often made by counting the references cited by a large 
number of research workers in their papers". 
2.1 PURPOSE 
Pritchard in 1969 assigned its purpose as to shed light on the 
process of written communication and of the nature and course of 
development of a descriptive means of counting and analyzing the 
various facets of written communication. 
According to Dr. S.N. Singh" The purpose of Bibliometrics is 
to provide quantitative analysis of the phenomenon growing with 
documents, their organization, use and services in Library and 
Information Centres and systems. It offers to the information worker a 
type of statistical technique for the study of characteristics and 
attributes of literature and that of communication media". 
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The main purpose of Bibliometrics study is:-
• To find major form of literature. 
• To prepare a ranked list of journals. 
• To make a comparison between ranked journals. 
• To identify the country with greatest literary output. 
• To find out the chronological scattering of cited literature. 
• To ascertain the amount of utilization of language. 
Some other purposes are:-
• To develop norms and standardization. 
• To regulate inflow of information and communication. 
• To identify authorship and its trends in documents of different 
subjects. 
• To measure useful news of adhoc and retrospective SDI 
service and so on. 
2.2 APPLICATION OF BIBLIOMETRICS 
Bibliometrics techniques are new being consistently used to get 
factual and accurate data for information handling and transfer. 
Enumerated below are some of the areas where Bibliometrics 
techniques may be used. 
• To study quantitative growth of a discipline and its literature 
quantitatively. 
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• To evaluate the growth of research of an individual, of an 
institution or of a country. 
• To assess the research output i.e., productivity study of an 
individual scientist, an entire Organisation or of a country. 
• To undertake Sociological Studies of science and scientists. 
• To study past, present and predicts future of scientific classics. 
• To estimate comprehensiveness of secondary periodicals. 
• To regulate inflow of information & communication. 
• To develop norms of standardization etc. 
• To find out core journals by applying Bradford's Law 
• To find out the productivity of scientists by applying Lotka's Law. 
• To study the use of literature from different countries. 
• To study the scattering of subject. 
• To find out the relative use of different languages. 
• To study the rate of collaborative research 
• To find out the trends in research activities. 
2.21 APPLICATION IN INDEXING 
Bibliometrics studies have been made in the areas of Library 
and Information work also. Studies have been made to find out the 
pattern of frequency distribution of description of thesauruses and the 
distribution of indexing terms. Eugenics Toma analysed the rank-
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frequency distribution of the EURATOM Thesaurus Zipf's Law 
essentially a hyperbolic function, was not found suitable for such 
distribution. On the other hand, an exponential function was found in 
good agreement with the actual entropy of the thesaurus. This 
exponential function may provide a criterion to revise some zone of 
thesaurus. A comparison of the actual distribution of the term group 
with the calculated optimum distribution can provide an objective 
measure for evaluating any indexing system with respect to its 
efficiency as information transmission channel. 
2.22 APPLICATION IN LIBRARY MANAGEMENT 
It has been said that bibliometrics studies should ultimately help 
in the library management. It is true that knowledge of scattering and 
obsolescence can be utilized in the acquisition and management of 
stocks. But there is much more scope for investigation. Such 
investigations have been shown by A. D. Booth while considering the 
optimum physical layout of a library when it is desired to minimize the 
distance to travelled by the reader while picking up the books from the 
shelves. This means books are to be arranged according to their 
frequency of use. Several interesting geometrical models of stacks 
have been suggested by Booth. It is claimed that frequency ordered 
arrangement could lead to increase in efficiency by as much as ten 
times. 
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2.23 UTILITY OF BIBLIOMETRICS IN RESEARCH 
At present, bibliometrics work often provides the background for 
a more practical task. It is an established technique covering wide area 
of knowledge. It has therefore been able to involve scholars from many 
of these disciplines. Consequently it has attracted scholars from 
different disciplines or their respective fields. Day by day, it is attaining 
sophistication and complexity having national, international and 
interdisciplinary character. It has established itself as a variable and 
distinctive research technique for studying science of science based 
on bibliographic data. As a matter of fact, its backbone lies in its sound 
theoretical foundation most efficiently and effectively laid by some 
pioneers like Gross, Lotka, Bradford, Zipf, Derek J, De Soila Price, 
Bookstein Massavesik, Cole Brother, Pritchard, Garfield, Hulme, 
Fairthorne and many others who are all not basically librarians, but 
belong to different branches of knowledge. 
The techniques evolved by these pioneers are capable of 
throwing light on various complicated problems faced by many while 
handling information to quantify the process of written communication. 
It has established the process of written communication. It has 
established itself as a viable and distinctive measurement of human 
knowledge. Data analysis both of citations and of volume of 
publications year by year can be useful in planning retrospective 
bibliographies. 
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Bibliometrics also provides information about the structure of 
knowledge. Its classification studies give information about the subject, 
language and country relationship, which is based on literary warrant. 
Bibliometrics is very useful in any field of research or in any discipline 
or it can be used in small and manageable ways by individuals, to 
improve some part of library or information service. 
3. BIBLIOMETRICS LAWS 
There are three fundamental laws which laid the solid foundation 
of bibliometrics: 
1) Lotka's Inverse Square Law of Scientific Productivity (1926) 
2) Bradford's Law of Scattering of Scientific papers (1934); and 
3) Zipf s Law of Word Occurrence (1949). 
3.1 LOTKA'S INVERSE SQUARE LAW 
This law was put forth by Alfred J. Lotka in 1926. It relates to 
the productivity of scientists in terms of number of papers published by 
them. He was interested in determining, "If possible the part which 
men of different caliber contribute to the progress of science". 
Lotka studied the productivity of authors by publication 
frequency as indicated in Chemical Abstracts from 1907 to 1916. 
Similarly, he studied the name index of 'Auerbach's Geschietftafeln 
der physik'. It revealed that the productivity of the scientists confirmed 
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to inverse square law, such that for every 100 authors contributing one 
articles, 25 will contribute 2 articles, 11 will contribute 3 articles and 6 
will contribute 4 articles, and so on. The observed figures for single 
article authors were 57.9 percent for Chemical Abstract data (6,891 
contributors and 59.2 percent for the Physics data (1,325 contributors). 
The frequency distribution of productivity of authors of scientific 
papers was first studied by Lotka, who proposed that the number of 
authors making 'n' contributions is about 1/n^ of those making one 
contribution, and the proportion of all contributors who make a single 
contribution is about 60 percent, or n (n) = k/n^. 
Where 'a' is the number of authors producing n papers and 'k' is 
a constant. 
The original paper of Lotka gave no suggestion to show that this 
was a universal law with applicability to all branches of knowledge, or 
even for that matter, to all the branches of science. Subsequent 
studies have shown that this law is applicable to the subjects of 
History/, Technology, Science, Literature etc. 
3.2 BRADFORD'S LAW OF SCATTERING 
Of all the Bibliometrics Laws, Bradford's Law has received 
greatest attention in the literature of Library and Information Science. 
Bradford's law of scattering was promulgated by the British 
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bibliographer Samuel Clement Bradford. Bradford's concern was with 
the problem of seepage and scattering of articles of articles in primary 
journals and their coverage in indexing and abstracting sources. 
Much earlier, he described the pattern of scatter of literature in a 
subject in various periodicals, in a paper on applied Geo-physics and 
Lubrication. In this study he found out that 9 journals covered 429 
articles and the next 59 journals accounted for 499 articles, in other 
words first nine journals contributed for one-third of the articles found 
on the subject, the next 5x9 journals accounted for another one-third, 
and the next 5x9x9 journals for the remaining one-third. In other words 
periodicals can be categorized in three separate groups as under: 
1) Those periodicals which carry four references in a year, in a 
given subject. 
2) Those which carry between two and four in a year. 
3) Those which carry one or fewer references in a year. 
The first group thus becomes the nucleus of periodicals in a 
subject and necessarily contains more articles on that subject rather 
than periodicals that cover articles on related subjects. 
On the basis of above study Bradford enunciated, "If scientific, 
periodicals are arranged in the order of decreasing productivity of 
articles on a subject, that may be divided into a nucleus of periodicals 
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more particularly devoted to the subject and several groups or zones 
containing the same number of articles as the nucleus when the 
number of periodicals in the nucleus and succeeding zones will be. 
1:n:n^", 
Where T is the number of journals in the nucleus and 'n' is a multiplier. 
The refinement of law has been made by B.C. Vickery. He found 
discrepancy between the verbal and graphical representations of 
Bradford's law. He pointed out that application of the Bradford's law 
should not only be limited to three zones, but with suitable modification 
of the value of ratio n, to any number of zones. 
3.3 ZIPPS LAW OF WORD OCCURRENCE 
This law was given by George K. Zipf in 1949. Zipfs law states 
that "in a long textual matter if words are ranked on the basis of their 
frequency, then rank of any given word of the text will be inversely 
proportional to the frequency of occurrence of the word". 
i.e. fal/r 
or f X r = C 
Where 'C is constant. 
He found that by multiplying the numerical value of each rank (r) 
by its corresponding frequency (f) he obtained product (0) which is 
constant throughout its text. 
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Example: 
In any textual part, certain words are picked up 
Word 
The 
An 
A 
To 
Are 
Rank (r) 
1 
o 
^ 
3 
4 
5 
Frequ8ncy{f) 
245 
136 
100 
81 
66 
f X r 
245 
272 
272 
324 
330 
Thus, these three laws are respectively based on 
i) Number of authors contributing in a discipline or other fields. 
ii) Distribution of articles in a set of journals. 
iii) Ranking of word frequency in a particular set of documents. 
3.4 SOME OTHER EMPIRICAL LAWS 
3.41 PRICE'S SQUARE ROOT LAW OF SCIENTIFIC PRODUCTIVITY 
This law was given by Derek J. de Solla Price in 1971. This law 
states that "half of the scientific papers are contributed by the square 
root of the total number of scientific authors". 
3.42 GARFIELD'S LAW OF CONCENTRATION 
This law was enunciated by Eugene Garfield in 1971. This law 
states that "a basic concentration of journals is the common core of 
nucleus of all fields". 
3.43 SENGUPTA'S LAW OF BIBLIOMETRICS 
This law has been put forward by I. N. Sengupta in 1973 which 
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is also known as off setting weightage formula for re-ranking 
periodicals to avoid discrimination against new journals which 
necessarily have citation credits. This is basically an extension of the 
Bradford's law. 
It states that "during phases of rapid growth of knowledge in a 
scientific discipline, articles of interest to that discipline appears in 
increasing number of periodicals distant from that field". 
Mathematically this law stands in the following form: 
F(X + Y) = a + b log (X+Y) 
Where f (X+Y) is the cumulative number of references as 
contained in the first (X+Y) most productive journals, X indicates 
number of journals in the same discipline and Y stands for number of 
journals of unrelated disciplines (Y> X) and 'a' and 'b' are two constant. 
4. SUBDIVISIONS OF BIBLIOMETRICS 
4.1 Operation Research (Linear Programming, Transport problems). 
4.2 Statistics (Mutivariable Techniques, Trends, Correlations). 
4.3 Bibliometrics laws (Laws of Zipf, Lotka and Bradford). 
4.4 Citation analysis (Networks, Science Policy). 
4.5 Circulation Theory (Models). 
4.6 Information Theory. 
4.7 Theoretical Aspects of Information and Retrieval. 
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5. CITATION ANALYSIS 
Citation analysis is the area of bibliometrics that studies the 
citations and from documents. It is a research method that can focus 
on the documents themselves, on the authors, or the journals and 
other publications in which they appear. Simply put, citation analysis 
can provide a picture of "where the action is" in a discipline. By 
gathering and analyzing citation statistics, who's writing what, what 
subjects are popular, which journal and authors are cited most, and by 
extension, considered the most influential. 
The primary function of citation is to provide "a connection 
between documents, one which cites and other which is cited". There 
are umpteen number of reasons for giving citations Weinstock, 
Lipetz, Moravcsik and Murugesan, Hodges, Oppenheim and 
Renn, Finney, Frost & Thome have all attempted to explore the 
possible reasons for giving citations. They Include the positive and 
negative reasons for inclusion. However, it has to be conceded that if 
the reason is positive there is bound to have some connection 
between the citing and cited papers. The first recorded citation 
analysis was a study by P.L.K. Gross and E.M. Gross published in 
1927 in order to determine the journals to be subscribed to and the 
back volumes to be acquired for the library of the Pomona College. 
They studied the citation frequency in the references given in the 
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Journals of the American Chemical Society Citation Analysis is very 
often fruitfully applied to derive the following benefits: 
a) To lead the reader to further studies in the field: 
This is perhaps, the primary purpose of citations. Readers can 
verify the correctness of the information and thereby convince 
themselves. 
b) For the preparation of Bibliographies: 
This use is of citation indexing was made in Shepherd's citations 
published in 1873. This technique of citation indexing has been 
prepared by E.Garfield and others since early 1960s. It is a fact that 
compilation of bibliographies in new fields is really difficult. In such 
circumstances, analysis of citations of articles may be the only way to 
gather information. The very fact that the citations have been verified, 
evaluated and recommended by authors who are experts in their own 
fields make them all the more acceptable for inclusion in a 
bibliography. 
c) To study the use pattern of different types of documents: 
Citations given may be of books journals, articles, reports 
standard, thesis/dissertations etc. The relative use of each of these 
types can be ascertained based on the frequency of citations. For 
example, various citation studies have shown that the journal article 
are the most preferred source consulted by scientists since they 
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constitute about 70-80% of the total citations. Similarly citation 
practices among social scientists indicate that they given equal 
importance to books and journals. 
d) To find out the relative use of different languages: 
Since English has emerged as a world language, especially in 
science and technology, there is a predominance of English language 
publications in all branches. This can easily be understood from 
citation analysis. In the mid sixties, for instance the share of English 
language papers in mathematics and Chemistry was more than 50% 
Russian occupied the second position with about 20% followed 
German & French. Citation practices have also shown that the relative 
amount of literature in different subjects produced by different 
countries changes with time. It has been observed that German has 
declined very much in the 20**^  century, especially in the field of 
chemistry where publications in this language reigned supreme 
e) To study the use of literature from different countries: 
From the citations, the country of their origin can be identified in 
all types of material like journal articles, books, reports etc. In many 
subject areas, US publication are found to be used more heavily. 
Journals of UK occupied the second position, but they come no where 
near their American counterparts in the frequency of use. 
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(f) To study the scattering of subjects: 
Studies about the dispersion or scattering of subjects in different 
sources as evidenced by citation analysis have brought out interesting 
results, for e.g. 
(i) Social science and arts subject show a wider scatter of 
publications than the sciences. 
(ii) Research publication in technology show a greater dispersion 
than those in science. 
(iii) A new branch of science, especially an interdisciplinary one, 
shows greater dispersion than an older branch of science. 
(iv) There can be differences in scatter between sub-fields within 
subject as also among major subjects. 
(v) The rate of scatter within the same subjects alters with time. 
(g) To decide the obsolescence rate of documents in different 
subjects: 
Citations in subsequent literature and usage patterns in libraries 
are considered as two indication of the obsolescence rate of literature. 
Analysis of citations by age of the cited document can show the useful 
life of document. In order to measure the decay or obsolescence of 
documents. The concept of half-life has been borrowed from Nuclear 
Physics. The above study has shown the half-life of Metallurgical 
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Engineering as 3, while tiiat of Botany is 10 years. These time scales 
are highly useful in the planning of library holdings. 
(h) To determine the interdependence and lineage subjects: 
The interdependence of basic and applied fields can be 
understood by citation studies. Establishment of this interdependence 
can be of use in the acquisition policy of special libraries or information 
centres. The analysis of citations of the Annual Review of medicine for 
the year 1965-69 by/I.N. Sengupta, has established the contribution 
made by journals in the fields of Biochemistry and Physiology to the 
medical research. Further studies by him have brought to light the 
mutual contribution of biochemistry, physiology and Microbiology. 
As far as lineage of subjects are concerned, Garfield's 
experiments in citation indexes have very much contributed in 
mapping the history of many of them. 
(1) To prepare ranked list of periodicals. 
(2) To study the rate of collaborative research. 
(3) For the analysis of scientific journals, 
(4) Citation rate of journals. 
(5) Impact factor. 
(6) Self-citing rate. 
(7) Self cited rate. 
(8) Immediacy index. 
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6) LIMITATION IN APPLICATION 
Though most of the studies tends to support the Bradford 
distribution some other researchers could not get the satisfactory 
results Gross found that the scatter of research papers among Physics 
deviated from that predicted by Bradford's law. Out of 50 
bibliographies studied by Chonez, only six followed the law. He calls it 
as the "Pseudo Scientific Law". 
6.1 LOTW!S LAW 
In the case of Lotka's law it was found to fit in the most cases. 
However, the value of indexing was found to vary for different groups 
of scientists. 
Another problem with Lotka's law is that it totally ignores the 
potential authors who have not produced any publication so far. 
6.2 CITATION ANALYSIS 
In case of citation analysis, the common arguments against it 
are as follows: 
Too much of self-citation and in house citation. 
Practice or citing only to get the favour of the powerful or 
to appease others. 
Citation given just to dress up the paper. 
Variation of citation rate during lifetime of paper. 
Variation of citation rate with type of papeiVspeciafty. 
Negative citation. 
Because of all these limitations the empirical nature of these 
laws are generally questioned. 
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CONCLUSION 
Bibliometrics studies have enabled to develop a body of 
theoretical knowledge and a group of techniques and have facilities its 
application for the further growth of knowledge based on 
bibliographical data. Bibliometrics has contributed greatly to the 
development of Library and Information Science. The subject is still at 
a developmental stage and there is a great possibility of bibliometrics 
studies in various aspects of library and information work. Bibliometrics 
has emerged as the most active field of Library and Information 
Science during the past few decades. It is estimated that literature on 
this topic occupies more than 25% of the total contribution in Library 
and Information Science. Citation analysis studies form a major portion 
of it, pertains to the application of bibliometrics laws. However, there is 
a long way to go in achieving perfection in the studies. Even the 
spread of computers for retrieval, counting and analysis are unlikely to 
achieve perfection in the studies. This study is merely a method not a 
theory. To make it a theory and more useful, researchers must 
concentrate on the causal factors underlying bibliometrics phenomena. 
The changes that are frequently occupying in the publication practices 
are likely to complicate the studies in future. In such circumstances, it 
is advisable to consider the results of such studies as merely 
guidelines rather than ends in themselves. 
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ANAEMIA IN CHILDREN 
Anaemia is a state in whicli the number of red blood cells or the 
hemoglobin in them is below normal. It is a condition in which there are 
not enough healthy red blood cells to carry adequate oxygen to tissues 
can make person feel tired. 
A person is anaemic when his body produces too few healthy 
red blood cells or loses too many of them or destroys them faster than 
they can be replaced. As a result, his blood is low on red blood cells to 
carry oxygen to his tissues-leaving him fatigued. 
Anaemia varies in severity, and the tolerance of different 
persons for anaemia varies greatly, depending in part upon the rate at 
which it has developed. When anaemia has developed gradually, 
affected persons may endure severe grades of anaemia with few or no 
complaints, whereas rapidly developing anaemia causes severe 
symptoms; if sufficiently severe and rapid in development, anaemia 
can be fatal. In anaemia the blood is capable of carrying only a 
reduced amount of oxygen to tissues, a condition that stimulates the 
lungs to increase the respiratory rate in order to pick up more oxygen 
and the heart to increase its rate (pulse) in order to increase the 
volume of blood delivered to the tissues. Associated complaints 
include a pounding headache due to the increased blood flow. 
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A child is anaemic if the concentration of haemoglobin or the 
number of red cells (or both) are reduced below the normal range for 
age; it is therefore of prime importance to have a working knowledge 
of the normal. Many children are treated for non-existent anaemia. 
Anaemia is a sign of underlying disorder and its treatment is that 
of the cause. It is the most common hematological disorder in infancy 
and childhood; approximately one child in seven will be anaemic at 
some time before he is two years old. Certain points in the history and 
examination suggest an anaemic child irrespective of the cause. 
Anaemia of rapid onset is more obvious than that of gradual onset. 
The different factors that causes anaemia vary with the age of 
the child, but in general the most common cause in all ages (especially 
in children 1 to 2 years old) is iron deficiency, or ferrogenic anaemia. 
An adequate quantity of iron is essential in the child's diet, especially 
during his first year of age and his adolescence. If the child is being 
breast-fed the iron the receives is absorbed better and the need for 
extra iron decreases, which adds to all the other advantages of 
maternal milk. Even if this is the case, when the child reaches his six 
months he must be given extra iron, which can be done through an 
iron enriched cereal or iron drops. 
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CLASSIFICATION OF THE ANAEMIA: 
There are several ways of classifying the anaemias, each with 
its protagonists. It is suggested that he most useful is that which 
depends on the practical and clinical approach, leaving the 
morphological approach for the haematologist. Thus we can divide 
anaemia into the following:-
1 . Iron deficiency Anaemia: 
Anaemia due to iron deficiency is the most common nutritional 
defect seen in paediatric practice; it is particularly prevalent in infancy. 
Minor degrees of nutritional anaemia are common and severe 
anaemia is not rare (Moore, 1975). In the infant, it must be 
remembered that if milk alone forms the diet, there is likely to be a low 
iron intake because breast milk is low in iron whilst cow's milk is even 
lower. Diluting the cow's milk makes the iron loading lower still. Most 
dried milks however, have added iron. The child is growing rapidly, 
thus his iron requirements increase relatively rapidly. Anaemia seems 
to predispose to infection, which in turn, by causing loss of appetite 
and sometimes poor food absorption, may increase the anaemia; thus 
a vicious circle is set up. 
Clinical features: Even with moderate anaemia , some infants seem 
of good colour and are not overtly ill. A history of repeated upper 
31 
respiratory infections and gastrointestinal upsets should call for a 
blood count. 
In advanced iron deficiency anaemia the sheet like or waxy 
pallor is very striking. The mucosae are pale, the spleen may be 
enlarged and a soft blowing systolic murmur is frequently heard. 
Usually the heart is not enlarged, but slight dyspnoea and oedema 
may occur. The changes in the epithelial structures which form such a 
good diagnostic aid in adults (such as atrophic glossitis, dysphagia 
and koilonychia) do not occur in infants and only rarely occur in older 
children. The child goes off his food and may be irritable. 
The blood picture: Characteristically there is a hypochromic and 
microcytic anaemia (in contrast to the normochromic ,. 
normocytic type of physiological anaemia seen in the neonate).Since 
iron deficiency primarily affects haemoglobin synthesis and to a lesser 
degree the formation of red cells, the red cell count may be normal or 
only slightly reduced. Haematocrit levels are reduced. The 
haemoglobin is reduced out of proportion to the number of red cells. 
The red cell count usually ranges between three and five million; the 
haemoglobin may range between three and nine grammes per 100ml. 
2. Folic (Pteroylglutamic) acid deficiency: fbWc 
cid is of fundamental imporance in protein biosynthesis, and in the a  
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synthesis of DNA and RNA Deficiency leads to diminished cell growth 
and megaloblastic anaemia, but this is uncommon in childhood. 
The main causes of folic acid deficiency: 
1. Inadequate dietary intake. Folic acid, a member of the vitamin 
B complex, is found in plant and animal tissues. Potent 
sources of the vitamin include liver, beef and fresh green 
vegetables. 
2. Defective absorption. Folic acid is readily absorbed from the 
gastrointestinal tract. Malabsorption may occur in such 
conditions as coeliac disease, gastro-occur in such conditions 
as coeliac disease, gastrointestinal resections, fibrocystic 
disease and prolonged diarrhoea from other causes. 
3. Increased requirements such as rapid growth, haemolytic 
disease (e.g. sickle cell disease), infection, leukaemia. 
4. Presence of folic acid antagonists such as drugs used to 
combat neoplastic disease (e.g. methotrexate) or 
anticonvulsant drugs (particularly phenytoin). 
Ascorbic acid seems to be related to folic acid synthesis, and the 
incidence of megaloblastic anaemia in infancy has dropped 
precipitously since infant foods have been fortified with large amounts 
of vitamin C. However, some authorities believe that the occurrence of 
folic acid deficiency anaemia in infants, suffering from scurvy is really 
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due to the fortuitous deficiency of both vitamins, and that the additioin 
of vitamin C to the feeding formula acts as a preservative for the folate 
content. 
Clinical features: The onset is insidious, usually between the ages of 
2 and 18 months. The premature baby is particularly liable. The infant 
presents with the signs and symptoms described earlier in common 
with other forms of anaemia. 
Diagnosis: This is confirmed by the laboratory. The blood film shows 
moderate macrocytosis and the red cell folate and serum folate are 
low. Bone marrow examination can usually be avoided, but it may be 
needed for precise diagnosis. 
3. Vitamin B^ deficiency anaemia: 
This is very rare as a primary disorder in children. It is treated by 
intramuscular cyanocobalamine (or related compounds), suitable dose 
being 100 microgrammes three times per week until the haemoglobin 
is normal, followed by the same dose once per month thereafter. 
Vitamin B12 is a red, cobalt-containing vitamin that is found in 
animal but not in vegetable foods. Unlike other vitamins, it is not 
formed by higher plants but only by certain bacteria and molds and in 
the rumina of sheep and cattle, provided that traces of cobalt are 
present in their fodder. In other species, including humans, vitamin B12 
must be obtained passively, by eating food of animal source. 
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Furthermore, this vitamin is not absorbed efficiently from the human 
intestinal tract unless a certain secretion of the stomach, the so-called 
intrinsic factor (IF), is available to concentrate the vitamin on the 
intestinal wall. 
The most common cause of vitamin B12 deficiency is pernicious 
anaemia, a condition usually affecting patients past middle age. In this 
disorder all stomach secretion of IF fails, perhaps as the result of an 
immune process consisting of the production of antibodies directed 
against the stomach lining. The tendency to form such antibodies may 
be hereditary. 
Other forms of vitamin B12 deficiency are rare. They are seen in 
complete vegetarians whose diets lack vitamin B12 in persons whose 
stomachs have been completely removed and so lack a source of IF, 
in those who are heavily infested with the fish tapeworm 
Diphyllobothrium latium or have intestinal cul-de-sacs or partial 
obstructions where competition by the tapeworms or by bacteria for 
vitamin B12 deprives the host, and in persons with primary intestinal 
diseases that affect the absorptive capacity of the small intestine 
(ileum). In these conditions, additional nutritional deficiencies, as of 
folic acid and iron, are also likely to develop . 
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4 Leukaemia: 
Leukaemia is a major killer of children and is second only to 
accidents as a cause of death in children between one and fourteen 
years of age' (Lascari, 1973). 
Aetiology: Little is known for certain about the cause of leukaemia. 
Exposure to ionizing radiations may play a part; after such exposure 
there is an interesting delay period of from about 18 months to 5 year^, 
Prenatal exposure to diagnostic X-rays appears to increase the 
incidence. The condition is relatively more common in cases of Down's 
Syndrome and Turner's syndrome. There is some evidence that a 
virus may be one of the aetiological factors. (Allen and Cole, 1972). 
Viruses are certainly the main cause of leukaemia in several animal 
groups, but their causal role in the human disease is not yet prove 
despite a considerable degree of research directed to this question. 
The family doctor may well be asked if it be likely that a sibling of a 
patient with leukaemia will develop the disease. The extreme rarity of 
this occurrence other than in identical twins permits unequivocal 
reassurance on this point. 
Types: The most useful, somewhat simplified, classification 
recognises four types, i.e. acute and chronic lymphoblastic leukaemia 
and acute and chronic myeloblastic leukaemia. There is no clinical 
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difference between acute lymphoblastic and acute myeloblastic 
leul<aemia. 
Incidence: Leukaemia is much the commonest malignant disease of 
early life. There is roughly one case per 2000 children up to the age of 
14 years; the condition is slightly commoner in boys. The peak 
incidence occurs between the ages of 2 and 4 years. About 75 per 
cent of the cases are of the acute lymphoblastic type; about 15 per 
cent are acute myeloblastic leukaemias. The chronic forms are 
uncommon in childhood. 
Clinical features: The disease may present at any age but is 
commonest in children between two and four years old. The onset may 
be insidious. A previously well child becomes tired, pale and unwell 
over a considerable period. More usually the onset is rapid with 
perhaps severe anaemia, bruising, petechiae and haemorrhages. 
5. The haemolytic anaemias: 
In the haemolytic anaemias the red cells are broken down 
prematurely; that is before their normal life span of about 120 days. 
The excessive haemolysis is due to (a) abnormal extracorpuscular 
factors acting on normal red cells, or (b) intracorpuscular defects 
(usually congenital). The increased haemolysis causes recognisable 
features common to this group of anaemias. 
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Clinical features: 
1. Anaemia-not always present, if the marrow can regenerate the 
red cells adequately. 
2. Jaundice, minimal or marked (always acholuric). 
3. Bone hyperplasia (seen on X-rays as radial striations produced 
by newly formed spicules of bone. Bossing of the skull can 
occur, due to long standing marrow hyperplasia. 
4. Splenic enlargement. 
5. Haemosiderosis, with enlargement of liver and spleen due to 
storage of excessive iron. 
6. Gallstones 
7. Black stools (due to stercobilin) 
8. Urine becoming darker on standing (due to uribiiinogen 
changing to urobilin) 
5.1 Haemolyjtic anaemia due to extracorpuscular causes 
These include haemolytic disease of the newborn, and 
reactions to blood transfusion. Other precipatating factors include. 
1. Infection, e.g. streptococcal, malaria, Clostridium welchii, 
Haemophilus influenzae. 
2. Chemical agents: sulphonamides, chiorpromazine, phenacetin, 
penicillin, to name but a few. NB: individuals whose 
erythrocytes are deficient in glucose-6-phosphate 
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dehydrogenase have an inborn proclivity to haemolyse upon 
exposure to drugs or on ingestion of fava beans. This 
congenital abnormality is not uncommon and can occur in over 
10 per cent of certain races, notably Negroes, Jews and 
Mediterranean races. It is rare in other Caucasian races. It is 
much commonner in males, as the condition is inherited as an 
X-lined recessive disorder. 
3. Severe burns. Acute haemolytic anaemia may occur within 48 
hours of beings severely burnt, probably due to a direct effect 
of heat on the erythrocyte. 
5.2 Haemolytic anaemias due to intracorpuscular defects: 
In the main these are hereditary conditions. Hereditary 
spherocytosis (familial acholuric jaundice) was the first form of familial 
jaundice defined at the end of the last century. Other forms of 
inherited haemolytic anaemia have since been described, including 
thalassaemia and other haemoglobinopathies. All these conditions 
have two common factors; (a) they are inherited and (b) the 
abnormality is in the red cell, so that transfused normal red cells 
survive normally. 
5.3 Hereditary spherocytosis: 
Aetiology: Males females are equally affected. It is a dominant 
hereditary disorder, much commoner in white Europeans but occurring 
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also elsewhere. The mature red cells are small, thick and spheroidal 
and the basic defect seems to be an increased permeability of the red 
cell membrane to the sodium ion. This can be compensated for only by 
excessive cation diffusion working in the opposite direction. When the 
caution load into the cell becomes too great, haemolysis occurs. 
Clinical features: Most commonly it is diagnosed in children of school 
age, but it can occur in the neonatal period (so mimicking haemolytic 
disease of the newborn). Jaundice may be slight, anaemia may be 
marked, the spleen is palpable and the blood shows a high 
reticulocytosis. Gallstones can occur in later life. The picture is 
complicated by periods of crisis when haemolysis is increased and the 
child becomes acutely ill with abdominal pain, fever, vomiting and 
jaundice. Occasionally an aplastic phase occurs when the blood 
picture changes and is characterised by complete absence of 
reticulocytes (showing that erythrogenesis is not occurring). The red 
cells show consistently increased fragility and are spheroidal 
6 Sickle cell disease: 
Aetiology: Sickle cell disease is a comprehensive term used to 
include those hereditary conditions in which the underlying pathology 
is the presence of sickel haemoglobin (haemoglobin S) in the red cells. 
It is a disease found primarily in Negroes and in white people of 
Mediterranean origin, particularly people from Italy and Greece. 
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When haemoglobin S coexists with normal adult haemoglobin 
(haemoglobin A) the result is sickle cell trait-a mid or asymptomatic 
form of the disease. When all the haemoglobin is haemoglobin S, or 
when it co-exists with the fetal type of haemoglobin (haemoglobin F), 
sickle cell anaemia results. Thus, both the parents of children with 
sickle cell anaemia will have the sickling gene, but only one of the 
parents of children with sickle cell trait carries the gene. 
Clinical features: Sickle cell anaemia usually manifests itself between 
six months and two years. Usually anaemia occurs early in the disease 
and some children die within weeks of first developing symptoms. 
Painful crises occur due to intravascular thromboses; a crisis may last 
up to a week during which time the child complains of pain in any 
organ, but particularly in the bones and joints, and in the abdomen. In 
infants and young children, marked pain and swelling of the short 
bones of the hand and feet, due to infarction, constitute the relatively 
common 'hand-foot syndrome'. Occasionally complications common to 
haemolytic anaemia, such as gallstones occur. Throughout childhood 
there is chronic anaemia with periodic exacerbations and as the child 
gets older he develops the curious typical sickle-cell appearance: 
long, thin arms and legs, upper dorsal Kyphosis and bossing of the 
skull. A curious benefit of the disease is that it protects from malaria. 
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Sickle cell trait causes no symptoms under normal conditions. 
However, should the child with the trait become hypoxic (such as 
whilst under an anaesthetic or in a non pressurized aircraft), he 
becomes liable to minor crises. 
7. Thalassaemia (Cooley's anaemia, Mediterranean anaemia): 
Thalassaemia is a hereditary haemolytic disorder occurring 
predominantly in persons of Mediterranean origin (Thalas=inland sea), 
the peoples of Africa and the middle and far East. It comprises a 
heterogeneous group of syndromes characterized by a deficiency in 
the synthesis of normal adult haemoglobin. Thalassaemia major is the 
homozygous form and shows the fully developed serious form of the 
disease. In the major form fetal type haemoglobin (HbF) persists, while 
adult haemoglobin (HbA) is a absent or deficient. Thalassaemia minor 
is the heterozygous form, in which there is a lower proportion of HbF. 
There are thus many grades of the disease, ranging from the 
asymptomatic trait (which is probably of significance only in the risk of 
a more severe form occurring in offspring) to the fully fledged, serious 
major form. Except for the marked elevation of fetal haemoglobin, no 
specific abnormal haemoglobin has been described in patients with 
this disease. 
Thalassaemia may occur in co-existence with another 
haemoglobinopathy, and sickle cell trait or other haemoglobinopathy 
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should be searched for when only one parent of a child with the severe 
disease shows the thalassaemia trait. It is likely that an abnormal 
haemoglobin will be found in the other parent. 
Clinical features: Thalassaemia presents a wide and continuous 
spectrum of severity ranging from the minor to the major forms. The 
age at which the disease becomes overt depends on the grade. Thus 
a severe case may require transfusion in the first year of life; in the 
intermediate group the disorder becomes clinically manifest in later 
childhood). 
8. Aplastic Anaemia: 
This is a life threatening anaemia caused by a decrease in the 
bone marrow's ability to produce all 3 types of blood cells-red blood 
cells, white blood cells and platelets. Often, the cause of aplastic 
anaemia is unknoi/^jn, but it is believed to be an autoimmune disease 
some factors that can be responsible for this type of anaemia include 
chemotherapy, radiation therapy, environmental toxins, pregnancy and 
lupus. 
9. Fanconi's Anaemia: 
This disorder can present from birth to 35 years of age although 
mostly within the first 13 years of life. It is slightly commoner in boys 
than girls and it may present within a plastic anaemia, leukemia, 
deficiency of white cells or platelets alone, or tumors. 
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10. Sideroblastic Anaemia: 
Siderablastic anaemia, characterized by the presence in the 
bone marrow of nucleated red cells, the nucleus of which is 
surrounded by a ring of iron granules {"ringed sideroblasts") and by a 
proportion of small, pale red cells in the blood, is of unknown cause 
and difficult to treat. 
11. Anaemia caused by Blood Loss: 
Blood Lon can also anaemia-whether it is because of excessive 
bleeding due to injury, surgery, or a problem with the blood's clotting 
mechanism. Slower, long-term blood loss, such as intestinal bleeding 
due to inflammatory bomt^l disease, can also cause anaemia. Any of 
these factors will also increase the body's need for iron because iron is 
needed to make new red blood cells. 
BLEEDING DISEASES: 
Clinically, the most important of the hereditary bleeding diseases 
are haemophilia, Christmas disease (named after the boy in whom 
this disease was first diagnosed) and to a lesser extent Von 
Willebrand's. Whilst these conditions are still uncommon, it is likely 
they will become less so as most sufferers now reach adult life and 
have children. 
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a. Haemophilia and Christmas disease: 
Clinical features: the bleeding tendency in haemophilia and 
Christmas disease affects mainly the deeper tissues and organs (in 
contradistinction to bleeding in disorders of platelets and capillaries 
which affects mainly the skin of platelets and capillaries which affects 
mainly the skin and mucous membranes). Bleeding occurs into 
subcutaneous tissues, joints, and muscles, or from the kidney. After 
injury or surgery bleeding may be delayed for several hours, but then 
it may continue for days and is not controlled by pressure. Bleeding 
from superficial cuts is not usually excessive because primary 
haemostasis, dependent as it is on capillary contraction and formation 
of platelet plugs, is normal (again, this is in contradistinction to 
thrombocytopaenia and toxic purpura). In the severe forms these 
diseases show early in life, often in the first year. Such patients are 
likely later to develop bleeding into joints with resulting haemarthroses 
which are crippling unless treated promptly. Haemophiliacs do not 
bleed spontaneously but always as a result of trauma. However, the 
trauma can be so trivial as to be unnoticed. 
b. Von Wiliebrand's disease: 
Clinical features: the bleeding manifestations of this condition 
illustrate the mixed nature of the disorder, i.e., the deficiency of factor 
VIII combined with a capillary defect. The clinical picture is dominated 
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by cutaneous and mucosal bleeding frequently manifesting as 
epistaxis) but deep intramuscular haematomata may occur. Serious 
bleeding following surgical procedures is a risk. However, Von 
Willebrand's disease is usually relatively mild compared with 
haemophilia. 
ANAEMIA: CAUSES 
1. General, Tiredness, breathlessness, poor appetite, failure to 
thrive 
2. Infection, including occasionally chronic bowel infection. 
3. Bleeding, into skin, joints, renal tract (urine), bowel (fa es). 
4. Diet, particularly malnutrition. A retarded child not uncommonly 
has a diet deficient in vitamins and iron; occasionally he exhibits 
pica (dirt-eating); rarely he presents a anaemia due to lead 
poisoning from pica. 
5. Faeces, Frequency and appearance of faeces may suggest 
malabsorption, bleeding and infection; 
6. Drugs, Microcytic anaemia may be caused by intestinal bleeding 
due to aspirin, macrocytic anaemia may arise from 
anticonvulsants such as phenytoin or primidone which interfere 
with folic acid metabolism; aplastic anaemia (often serious) from 
cytotoxic drugs. 
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ANAEMIA : SYMPTOMS 
The main symptom of most types of anaemia is fatigue. Other 
signs and symptoms of anaemia Include: 
• Weekness. 
• Pale skin, including decreased pinkness of lips, gums, lining of 
your eyelids, nail, beds and palms. 
• Jaundice. 
• Shortness of breath. 
• Enlargement of liver, spleen and lymph nodes. 
• Chest pain. 
• Infection: 
• Urine: infection; haematuria; bile and urobilinogen. 
• Stools: presence of blood; evidence of malabsorption. 
• Dizziness. 
• Numbness or coldness in hands and feet 
• Headache, Mental retardation including cretinism. 
Anemic children may be irritable, mildly weak or tire easily. Initially, 
anaemia can be so mild it goes unnoticed. But signs and symptoms 
increase as the condition progress. 
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TREATMENT: 
Treatment for anaemia depends on the cause: 
1. Iron deficiency anaemia: 
One should note that premature infants and rapidly growing 
children require more than the average amount of iron and are thus 
particularly vulnerable to anaemia. Thus low birth weight infants and 
twins should receive iron from four weeks of age until mixed feeding 
occur. All babies should be encouraged to start mixed feeding from 
about four months. Strained fruits, vegetables, beef, beef or lamb liver, 
fortified cereals and eggs are useful sources of iron. 
2. Anaemia due to folic acid deficiency: 
The anaemia responds readily and completely to oral 
administration of folic acid given in a daily dosage of 5 mg until the 
blood picture returns to normal (5-15 jig) folic acid per cent in serum). 
A reticulocyte response to treatment confirms the diagnosis and 
usually obviates the need for further bone marrow examinations. 
3. Vitamin B12 deficiency: 
The first treatment for pernicious anaemia was to prescribe that 
the patient eat liver each day; later regular amounts of liver extract 
were given orally or by injection. Today patients are given injections of 
the equivalent of millionth of a gram of vitamin B12 per day. In practice 
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the necessary amount of this vitamin can be given once in three 
months or even once in three months. Oral treatment with vitamin B12 
is possible but inefficient because absorption is poor. 
4 Leukaemia: 
Treatment is a complicated affair and firmly in the hands of the 
specialists. Presumably the leukaemic child used to die before he 
could develop these complications. Bone marrow transplants have 
proved a useful adjunct to treatment using marcow extracted from the 
pelvic bones of a normal individual. The aim is to repopulate the 
haematopoietic marrow which has been destroyed by the drug 
therapy. Non-specific treatment includes blood transfusions which 
may be needed to tide the patient over whilst awaiting a remissioin and 
to counteract severe anaemia. 
The anti-leukaemic treatment causes immunosuppression and 
death can occur from such usually trivial conditions as chickenpox or 
measles. Children should have varicella and measles antibodies 
measured at the start of chemotherapy and parents of non-immune 
children should be warned of the potential hazards of infection. 
Contact with these infections should be avoided as far as possible and 
in the event of contact, zoster immune globulin (for chickenpox) or 
broad spectrum immune globulin (for measles) should be given within 
1 -2 days of contact. 
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When a child does not improve rapidly with the more commonly 
used antibiotics, he should be admitted to hospital where fuller 
investigation is possible. 
5 Aplastic Anaemia: 
Treatment for this serious anaemia may include blood 
transfusions to boost levels of red blood cells. A person may need a 
bone -marrow transplant if his bone-marrow is diseased and can't 
make healthy blood cells. 
6. Hemolytic anaemia: 
Managing hemolytic anaemia includes avoiding suspect 
medications, treating related infections and taking drugs that suppress 
his immune system, which may be attacking his red blood cells. Short 
courses of treatment with steroids or gamma globulin can help 
suppress his immune system's attack on his red blood cells. 
7. Sickle cell anaemia: 
Treatment for this incurable anaemia may include the 
administration of oxygen, pain-relieving drugs, and oral and 
intravenous fluids to reduce pain and prevent complications. Doctors 
also commonly use blood transfusions, folic acid supplements and 
antibiotics. 
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8. Thalassaemia: 
Apart from symptomatic treatment during a crisis, transfusions 
form the main line of attaci^ . Chronic anaemia is the main hazard and it 
seems reasonable to transfuse with red cells when the haemoglobin 
level falls below 6g/100 ml because of the danger of heart failure. It is 
unnecessarily to maintain the haemoglobin level above 10g/100 ml as 
there is then a possibility of depressing erythropoiesis. 
It can be seen that the management of these cases of 
haemoglobinopathy requires a well balanced judgement and the family 
doctor has at least as important a role to play as the specialist in 
dealing with the patient and the family. 
9. Anaemia of chronic disease: 
There's no specific treatment for this type of anaemia. Doctors 
focus on treating the underlying disease. Iron supplements and 
vitamins generally don't help this type of anaemia. However, if 
symptoms become severe, a blood transfusion or injections of 
synthetic erythropoietin, a hormone normally produced by the kidneys, 
may help stimulate red blood cell production and ease fatigue. 
ANAEMIA AMONG PRESCHOOL CHILDREN IN INDIA 
More than 700 million persons in the world suffer from iron 
deficiency anaemia (IDA) and about thrice the number from iron 
deficiency (ID) state. About half the population in the developing 
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countries has IDA. Preschool, school and adolescent children and 
women in childbearing age are at increased risk. IDA is a leading 
cause of morbidity and mortality worldwide. Amongst children under 3 
years, ID is most prevalent between 6 months and 2 years of age 
when requirement of iron increases significantly with rapid rate of 
tissue growth. Prevalence of anaemia among children>3 years is 
reported to be 37%. A strong positive relationship between hemoglobin 
level of mothers and prevalence of anaemia among children has been 
reported. 
In India, the national program for prevention and control of 
anaemia focuses on pregnant women and young children less than 5 
years. However, the status of anaemia in children is not well 
documented, though information on underweight and stunting is 
available. Anaemia in children therefore continues to be accorded a 
very low priority). 
The prevalence of anaemia in India is 70%. This is higher than 
the prevalence of 51% reported for the developing countries. An Indian 
Council of Medical Research (ICMR) multi-centric study conducted in 
1977 on children between ages of 3-5 years, defined anaemia as 
hemoglobin<10.8 g/dL. This ICMR study reported that prevalence of 
anaemia was 34% in Vellore, 50% in Mumbai and 74% in Delhi. In 
another study the prevalence from Varanasi was reported to be 63%. 
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studies in India have consistently shown an association 
between anaemia and under-nutrition. This is plausible, as calorie 
deficient children are also very likely to be deficient in other 
micronutrients, notably iron. A large percentage of children also come 
from poor background with poor sanitation and environment and are 
prone to infections. It has been found that increasing the calorie intake 
by 20-30% by itself has resulted in improved hemoglobin status in 
India despite the known low bioavailability of iron in a cereal 
predominant vegetarian diet. However to increase iron absorption, 
increase in caloric intake should be accompanied by an increase in 
consumption of vitamin C and folic acid rich foods and decrease in 
consumption of tea. There is a need of iron supplementation through 
some effective strategy, since there is a high prevalence of anaemia in 
this age group, which adversely affects cognitive and physical work 
performance. 
It, is therefore, concluded that anaemia in association with 
malnutrition is widely prevalent in preschool children in India. 
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OBJECTIVE, SCOPE AND METHODOLOGY 
Though the term 'Bibliometrics' was introduced only in 1969 to 
indicate a new discipline which employs quantitative methods for 
analysis of various aspects of written documents, its origin can be 
traced to the effort of early 20**^  century documentalists to apply 
mathematical and statistical analysis to bibliographical units. The most 
prominent effort were that of F.J. Cole and N.B. Eales, Evans 
Wyndham Hulme, Alfred J. Lotka, George K. Zipf, Samuel Clement 
Bradford, S.R. Ranganathan, Derek J. de Sella Price, Kessler, 
Eugene Garfield and by L. Egghe. 
The discovery of the empirical laws of bibliometrics has led to a 
series of studies which can be broadly differentiated into quantitative 
and qualitative. In fact, the early statistical studies of Cole and Bale, 
Hulme, Lotka, Zipf, and Bradford belong to the quantitative category 
B.C. Brooks is of opinion that there are five such general objectives: 
(1) Design of more economic information system and networks. 
(2) Improvement of efficiency rates of information handling process. 
(3) Identification and measurement of deficiencies in bibliographical 
services 
(4) Predication of publishing trends; and 
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(5) Discovery and elucidatiQ^^-ejpjiXipahlaW^ can provide a 
basis for developing a theory of information science. 
SCOPE 
The present study is according to the references indexed in 
Index Medicus on the research output on 'Anaemia in Children' over 
a period of 11 years as cited above. However, the findings are likely to 
have general implication for the scientific community working on 
'Anaemia in Children. The period of sftjoly ts '*192-2e>o2; 
However, the period of 5 months, from January 1996 to May 1996 has 
not covered due to the non-availability of references. 
OBJECTIVES 
The major purpose of the present study is to examine the 
studies and research conducted during the last 11 years on the 
various aspects of the diseases 'Anaemia' in Children' and can be 
summarized as follows: 
• To ascertain the strength and weakness of the research 
activities conducted during the last 11 years on 'Anemia in 
Children'. 
• To draw a detailed picture of the way in which literature has 
developed during the period of study and the relative 
distribution in the various facets of the subject field. 
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• To identify the gaps in the research output in respect of various 
forms 'Anaemia in Children' and its allied areas. 
• To identify in quantitative terms, the relative use of the different 
forms of the documents, authorship pattern, language etc. and 
their chronological scattering. 
• To understand the core journals for the scientists working on 
'Anaemia in Children' and to identify them. 
• To investigate the degree of collaboration in authorship in the 
field of 'Anaemia In Children'. 
METHODOLOGY 
The following methods were adopted for the present study. 
Literature Survey 
I have consulted various sources for the selection of topic such 
as Biological Abstract, library literature and Index Medicus. 
Finally, I selected 'Anaemia in Children' in Index Medicus on 
the basis of my interest and the availability of its references. 
SOURCE CARD (Bibliometrics Analysis: Level-1) 
The entries has been prepared on cards of 3" x 5" size. The 
following details have been noted down on the card. 
First of ail there is first name (surname) of the authors in the 
small letters, followed by the forename in circular bracket in capital 
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letter, then full stop (.), then the title of the article up to 3 to 4 words 
and 3 dots (...)• After that name of the journal was given with its year 
volume and issue number followed by page numbers. Journal name 
was underlined. At the end, language of the article was given. For 
example. 
Koko (J), etal. Bacterial Infections in Children ... 
Arch Pediatr 1999 Oct; 6 (10): 1131-2, Fre 
REFERENCE CARD (Citation Analysis: Level-2) 
In this reference card name of the author{s) was followed by title 
then name of the Journal (underlined) and year was given. 
Ghosh(S), Mohan (M). Screening 
For anemia. Lancet 1978 
The above card were kept with the respective source cards. 
Citation Analysis 
According to Garfield "true citation analysis is one which deals 
with works cited as having actually been used in the preparation of or 
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having otherwise contributed to the source paper". In the present 
study, this method is used for measuring the relative use of journal as 
sources of research information" and also for identifying the core 
literature in specialized area or discipline. The journals present in 
Aligarh were studied and the references were taken out from the 
articles. Although this is not what is required normally this method was 
used because of the constraint of time and because it gives a fairly 
accurate picture of the actual data. 
Analysis 
The total data based on the entries has been collected and 
analysed under the following headings; 
I. Year wise analysis of the paper 
II. Ranking of authors 
III. Authorship pattern 
IV. Ranking of journals 
V. Language wise distribution of paper 
I. Year wise Analysis of the Papers:-
The chronological study will tell about the number of articles 
published in a year. The graph will show the upward and downward 
trend in the publication. The chronological study helps in the services 
of the library. 
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ii. Ranking of Authors:-
This is done to know the eminent personalities in the subject. 
The data cards of different contributors in the field were separated out. 
Authors are arranged in the order of their decreasing productivity. 
Ill Authorship Pattern:-
This shows that Authorship pattern whether the single 
authorship is more popular or the team research. 
IV. Ranking of Journais:-
The main objective of this study is to identify the core journal 
containing the research literature on 'Anaemia in Children'. To conduct 
this, the items published in different periodicals, are grouped together 
and counted. It is necessary to know the most productive periodicals in 
the subject. The information is useful in libraries as well as to the 
research scholars. 
V. Language wise distribution of papers:-
As the Index Medicus is the most comprehensive source on its 
subjects, its scope is international. In other words, Index Medicus 
reports items published from different countries in different language. It 
is, therefore, important to know the most dominant language. 
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DATA ANALYSIS, INTERPRETATION AND 
PRESENTATION 
Bibliometrics analysis is used to find out the nature and 
characteristics of the subject Anemia in Children, research is 
based on the papers published for a period of 11 years 1992-
2002 
The analysis is done in two steps. Firstly, the published 
papers were analysed, secondly, the citation appended to the 
papers in the former were analysed. 
Analysis of the papers 
In the first level of analysis, the following was done:-
• Year-wise analysis of papers 
• Ranking of authors 
• Authorship pattern 
• Ranking of journals 
• Language wise distribution of papers. 
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LEVEL -1 
BIBLIOMETRICS ANALYSIS 
Year wise analysis of the papers 
The tabIe-1 shows that the maximum number of papers 
were published in the year 2002, i.e., 170 papers and the 
minimum appeared in year 1992, i.e., 37 papers, during the 
period of 11 years (1992-2002). 
Table - 1 
Chronological Distribution 
Year 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
Total 
No. of papers 
37 
105 
112 
67 
100 
120 
118 
123 
138 
155 
170 
1245 
%age 
2.97 
8.43 
8.99 
5.38 
8.03 
9.63 
9.47 
9.87 
11.08 
12.44 
13.65 
Cumulative 
%age 
2.97 
11.40 
20.39 
25.77 
33.80 
43.43 
52.90 
62.77 
73.85 
86.29 
99.94 
Year wise analysis of papers show that research work on 
'Anaemia a children' increased from 1996 and its peak come in 
2002. 
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YEAR-WISE OiSTRIBiniON 
14-
13.65 
1992 1993 1994 1995 1996 1997 
YEAFS 
1999 2000 2001 2002 
Ranking of Authors 
Table-2 shows the ranking of authors in the 11 years study. 
Among the 910 authors, 2 have written 7 articles, 1 has written 6 
articles, 3 have written 5 articles and 4 have written 4 articles 
each and so on, 22 have written 3 articles, 79 have written 2 
articles, 779 have written 1 article each among the authors 
Among the authors A.T. Soiiman and R.J. Thompson, Jr. 
are the most productive authors with 7 articles each, W.C. Wang 
is on the second position with 6 articles whereas, M. de 
Montalembert, M.A. et-Hazmi and T. Walter is on the third 
position with 5 articles each. Due to joint authorship the number 
of authors has increased. 
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Table 2 
RANKING OF AUTHOR 
1 s. 
No 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
^' 
18 
19 
20 
Ran 
1 
1 
2 
3 
3 
k Author's Name 
Soliman (AT) 
Thomson (RJ) Jr. 
Wang (W.C.) 
de Montalembert 
(M) 
el~Hazmi (MA) 
3 1 Walter (T) 
4 
4 
4 
4 
Torres (MA) 
Pegelow (CH) 
Steoltzfus (RJ) 
Kojma (S) 
5 Diagne (1) 
5 
5 
5 
5 
5 
5 
5 
5 I 
Domellof (M) 
Gil (KM) 
Hokama (T) 
Kazal (LA) Jr. 
Lozoff (B) 
Liang (R) 
-ocatelli (F) 
^ajer (RF) 
5 Olcay (L) 
^ - _ 
92 
-
-
-
* 
-
_ 
-
-
-
-
-
-
-
-
-
-
-
93 
-
1 
1 
1 
-
3 
-
-
-
-
-
2 
-
-
1 
1 
ijZ 
94 
-
1 
-
-
1 
1 
1 
-
-
1 
-
-
-
-
-
1 
2 
2 
1 
JZLI 
95 
1 
-
-
-
-
-
1 
-
-
-
-
-
-
-
-
-
-
-
-
96 
1 
-
' 
1 
1 
-
2 
-
1 
-
-
-
-
1 
1 
1 
-
1 
97 
-
-
-
1 
-
-
" 
2 
-
-
2 
2 
-
1 
-
_ 
-
98 
3 
-
1 
-
-
1 
-
-
1 
-
-
-
-
-
-
1 
-
-
1 
1 
— 
1 — 
99 
2 
4 
-
-
2 
-
-
-
-
-
1 
-
-
-
-
-
-
-
-
1 
00 
-
-
1 
-
-
-
-
-
-
-
-
-
-
-
-
-
. 
-
-
' 
1 
01 
-
1 
1 
1 
1 
-
-
3 
1 
-
1 
1 
-
-
-
-
-
-
02 
-
-
1 
1 
-
-
-
1 
-
2 
2 
-
-
-
1 
-
-
-
1 
-
sum 
7 
7 
6 
5 
5 
5 
4 
4 
4 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
-. 
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21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
Ohara (A) 
Steen (RG) 
Sarnaik (SA) 
White (DA) 
Ware (RE) 
Wall (YA) 
Aufricht © 
Adekile (AD) 
Biemba (G) 
Bauer(JE) 
Verbhoef(H) 
Zimmermann (M) 
-
-
-
-
1 
-
-
-
-
-
-
-
-
-
-
1 
1 
-
-
-
-
-
1 
-
-
1 
-
-
-
-
-
-
-
-
1 
-
-
-
-
1 
-
- • 
-
-
-
-
1 
-
-
-
-
-
-
-
-
1 
1 
1 
-
1 
2 
1 
-
-
-
-
1 
-
-
-
1 
-
-
2 
-
2 
-
1 
1 
-
-
1 
-
-
-
1 
-
-
3 
-
1 
1 
-
-
1 
1 
1 
2 
-
-
1 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
-
79 Authors contributed 2 articles each 
779 Authors contributed 1 article each 
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Authorship Pattern 
Multiple authorship is a characteristic feature of modern 
science and there has been a consistent trend towards increased 
collaboration in all areas. The rate of increase in the multiple 
authorship varies considerably with the subject concerned. 
Table-3 
Shows the pattern of single and multiple authorship. 
Authorship distribution pattern 
S.No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
Year 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
Total 
Single 
Authorship 
6 
10 
10 
2 
11 
11 
9 
14 
15 
12 
17 
117 
%age 
5.12 
8.54 
8.54 
1.70 
9.40 
9.40 
7.69 
11.96 
12.82 
10.25 
14.52 
Multiple 
authorship 
30 
94 
101 
63 
88 
109 
108 
109 
122 
142 
162 
1128 
%age 
2.65 
8.33 
8.95 
5.58 
7.80 
9.66 
9.57 
9.66 
10.81 
12.58 
14.36 
Grand total 117 + 1128 = 1245 
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Ranking of Journals 
351 journals were analyzed in relation to their productivity. 
The more frequently published journals, consulted by the 
scientist working on the subject 'Anaemia in children' were 
identified and the ranked lists of journals as prepared by 
decreasing productively. 
The list of journals shows that the 'Journal Pediatrics' is 
the journal with the most articles. It has 60 out of 1245 articles 
i.e., 4 .81% of the total. Next three positions are occupied by 
journals like' Journal Pediatric Hematology Oncology' 
(4.49%),'Pediatric Hematology Oncology'(2.65%) and 
'Archives of De Pediatrle' (2,23%) respectively. These four 
journals constitute around 14.27% of the literature and the 
remaining 85.73% is covered by 347 journals. The following 
table-4 shows ranking of journals. 
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Table 4 
Ranking of Journals 
s. 
No 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
Rank 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
10 
11 
11 
12 
12 
12 
13 
13 
14 
14 
15 
16 
16 
Name of Journal 
Journal of 
Pediatrics 
Journal Pediatric 
Hematology 
Oncology 
Pediatric 
Hematology 
Oncology 
Archives of De 
Pediatric 
Journal Tropical 
Pediatrics 
British Journal of 
Hematology 
Bone Marrow 
Transplantation 
Blood 
The Lancet 
Journal of 
Pediatrics 
Psychology 
Pediatrics 
American Journal 
of Hematology 
American Journal 
of Clinical 
Nutrition 
European Journal 
of Pediatrics 
Pediatrics 
Nephrology 
New England 
Journal of 
Medicine 
American Journal 
of Tropical 
Medicine 
Archives of 
Diseases in 
children 
Acta Paediatrica 
Indian Pediatrics 
Turkish Journal 
of Pediatrics 
Archives of 
Pediatrics and 
Adolescent 
Medicine 
Medical and 
Pediatric 
Oncology 
92 
-
~ 
3 
3 
2 
1 
2 
1 
93 
6 
3 
1 
2 
6 
2 
2 
2 
3 
3 
2 
1 
3 
1 
3 
3 
1 
94 
4 
4 
1 
1 
2 
2 
2 
1 
1 
1 
1 
1 
1 
7 
1 
1 
1 
3 
95 
6 
1 
4 
1 
1 
2 
1 
2 
1 
4 
1 
1 
1 
2 
1 
1 
1 
96 
3 
8 
3 
3 
5 
2 
2 
1 
1 
3 
1 
1 
2 
1 
1 
97 
7 
8 
3 
2 
1 
1 
4 
1 
6 
1 
1 
1 
2 
3 
4 
2 
1 
2 
2 
1 
98 
8 
6 
5 
4 
2 
2 
1 
2 
3 
1 
1 
3 
2 
2 
1 
1 
1 
1 
99 
2 
6 
3 
5 
5 
4 
2 
3 
1 
1 
2 
1 
3 
3 
2 
3 
2 
2 
4 
1 
1 
00 
5 
7 
6 
3 
3 
5 
4 
1 
1 
2 
1 
1 
2 
2 
2 
3 
2 
2 
01 
7 
9 
5 
6 
3 
5 
3 
2 
2 
3 
3 
4 
3 
1 
1 
4 
2 
1 
1 
1 
02 
7 
12 
3 
2 
3 
5 
5 
2 
2 
3 
3 
3 
1 
1 
2 . 
2 
1 
6 
2 
2 
7 
T 
60 
56 
33 
29 
28 
27 
25 
22 
19 
18 
18 
17 
17 
16 
16 
16 
15 
15 
14 
14 
13 
12 
12 
% 
age 
4.81 
4.49 
2.65 
2.32 
2.24 
2.16 
2.00 
1.76 
1.52 
1.44 
1.44 
1.36 
1.36 
1.28 
1.28 
1.28 
1.20 
1.20 
1.12 
1.12 
1.04 
0.96 
0.96 
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24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
4'/ 
42 
4S 
44 
16 
17 
17 
17 
18 
18 
18 
19 
19 
19 
19 
19 
19 
20 
21 
21. 
Zs 
11 
Pediatric 
infectious 
Disease Journal 
Clinical 
Pediatrics (Phila) 
American Journal 
Pediatric 
Hematology 
Oncology 
Anales 
Espanoles De 
Pediatria 
European Journal 
of Clinical 
Nutrition 
Journal of 
Nutrition 
New Zealand 
Medical Journal 
Acta 
Hematologica 
American family 
Physician 
Annals of 
Tropical 
Pediatrics 
Indian Journal of 
Pediatrics 
Transactions of 
the Royal Society 
of Tropical 
Medicine and 
Hygiene 
British Medical 
Journal 
Pediatrics 
International 
1 
1 
1 
1 
1 
1 
3 
1 
1 
1 
1 
1 
1 
7 Periodicals published 7 
articles each 
6 Periodicals published 6 
articles each 
16 Periodicals published 6 
articles each 
14 Periodicals published 6 
articles each 
25 Periodicals published 6 
articles each 
60 Periodicals published 6 
articles each 
86 Periodicals published 6 
articles each 
3 
2 
7 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
2 
1 
2 
2 
3 
3 
2 
2 
2 
2 
1 
4 
1 
1 
1 
2 
5 
1 
1 
3 
3 
1 
1 
2 
2 
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80 
l l o 
S6 
1 
1 
2 
3 
1 
4 
1 
2 
3 
1 
2 
4 
1 
1 
4 
3 
1 
3 
1 
3 
1 
1 
1 
1 
12 
11 
11 
11 
10 
10 
10 
9 
9 
9 
9 
9 
9 
8 
0.96 
0.88 
0.88 
0.88 
0.80 
0.80 
0.80 
0.72 
0.72 
0.72 
0.72 
0.72 
0.72 
0,64 
3.93 
6-02 
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Language wise distribution of papers 
Table-5 Shows language wise distribution of papers. 
English is the most prominent language in the publication of the 
subject. 'Anaemia in Children' research, French is on second 
place and Spanish is on the third number. 
Table 5 
Language-wise distribution of papers 
S. No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
Rank 
1 
2 
3 
4 
5 
6 
7 
7 
8 
9 
9 
10 
11 
12 
12 
13 
13 
Language 
English 
French 
Spanish 
Portuguese 
Russian 
Polish 
Dutch 
Japanese 
German 
Chinese 
Italian 
Norwegian 
Danish 
Finnish 
Hebrew 
Hungarian 
Ukrainian 
Grand total 
Total 
1089 
54 
27 
11 
10 
9 
8 
8 
6 
5 
5 
4 
3 
2 
2 
1 
1 
1245 
%age 
87.46 
4.33 
2.16 
0.88 
0.80 
0.72 
0.64 
0.64 
0.48 
0.40 
0.40 
0.32 
0.24 
0.16 
0.16 
0.08 
0.08 
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LANGUAGE-WISE DISTRIBUTION 
I n English • French • Spanish • Portuguese • Russian s Others 
Level -2 
Citation Analysis 
To carry out citation analysis only journals available in 
Aligarh libraries were taken into consideration. 
The numbers of such journals are 12, they gave us a total 
of 1233 references, from this analysis has been done about in 
the following manner: 
• Chronological Analysis. • Half life of cited literature. 
• Ranked list of cited authors. • Ranked list of cited journals. 
Table - 6 
Chronological Analysis 
S. No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
Year 
1941 
1944 
1945 
1947 
1949 
1950 
1952-1955 
1956-1959 
1961-1965 
1966-1970 
1971-1975 
1976-1980 
1981-1985 
1986-1990 
1991-1995 
1996-2002 
Total 
No. of 
citation 
3 
1 
1 
1 
1 
1 
6 
12 
15 
35 
43 
89 
137 
268 
362 
258 
1233 
%age 
0.24 
0.08 
0.08 
0.08 
0.08 
0.08 
0.48 
0.97 
1.21 
2.83 
3.48 
7.21 
11.11 
21.73 
29.35 
20.92 
Cumulative 
%age 
0.24 
0.32 
0.40 
0.48 
0.56 
0.64 
1.12 
2.09 
3.30 
6.13 
9.61 
16.82 
27.93 
49.66 
79.01 
99.93 
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Half-Life Period 
Half-life is a measure of the growth of a discipline. In other 
words, it also indicates the rate of obsolescence of a discipline. 
Table shows that 50.23% cited literature come from 12 years out 
of total 56 years, i.e., only 12 years provides approximately 50% 
of the literature which is cited. 
Half 
Table -7 
Life of Literature 
S. No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
Year 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
Total 
No. of 
citation 
92 
84 
66 
72 
48 
48 
69 
57 
34 
33 
16 
1 
%age 
7.46 
6.81 
5.35 
5.83 
3.89 
3.89 
5.59 
4.62 
2.75 
2.67 
1.29 
0.08 
Cumulative 
%age 
7.46 
14.27 
19.62 
25.45 
29.34 
33.23 
38.82 
43.44 
46.19 
48.86 
50.15 
50.23 
Total Citations (1941-2002) 1223 
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Ranking list of cited authors 
A ranked list of cited authors has been prepared. It shows 
that which authors is most frequently cited in the research on the 
subject 'Anaemia in Children' for the period of 1992-200Z 
Table-8 shows that G.R. Serjeant is the most cited author 
followed by D.R. Powars, P.R. Dallman and V.C. McKie the 2""^  
and 3""^  rank respectively. 
1670 authors have been cited once, 256 authors have been 
cited twice and 80 authors have been cited thrice. 
In Table 8 - numbers in the brackets after years shows 
how many times that year it was cited in level-2 study, for 
example: 1978- (2) means that authors is cited twice in 1978. 
Table 8 
Ranked list of cited Authors 
S. No. 
1 
2 
3 
4 
Rank 
1 
2 
2 
3 
Author's Name 
Serjeant (G.R.) 
Powars (D.R.) 
Dallman (P.R.) 
McKie (V.C.) 
Cited Year 
1971; 1973; 1974; 
1978-(2); 1981-(4); 1982; 
1983; 1986-(2); 1988-(2); 
1989; 1992-(6); 1993; 
1994; 2001 
1974; 1977-(2); 1978-(5); 
1981-(2) 1983-(2); 
1988-(2); 1990-(3); 1991; 
1992-(2); 1994. 
1975; 1976; 1979-(2); 
1980; 1981-(2); 1983; 
1984; 1986; 1987; 
1989-(6); 1993; 1997. 
1988-(5); 1989; 1992; 
1994-(2); 1995-(5); 
1998-(3); 2000 
Total 
25 
19 
19 
18 
78 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
4 
5 
5 
6 
6 
7 
7 
8 
8 
9 
10 
10 
10 
10 
10 
10 
Kinney (T.R.) 
Charache (S) 
Pegelow (CH) 
Shannon (K.M.) 
Ohene-Frempong 
(K.) 
Wang (W.C.) 
Kojima (S.) 
Oski (FA) 
Vichinsky (E.P.) 
Piatt (O.S.) 
Lozoff (B) 
Ware (R.E.) 
Adams (R.J.) 
Gallagher (D.M.) 
Dover (G) 
DeMalyer{E.M.) 
1985-(3); 1988; 1989-(3); 
1991; 1992; 1995; 1996; 
1997; 1999-(5) 
1987; 1991-(2); 1992-(6); 
1995-(5); 1996; 1999 
1978-(4); 1986; 1992; 
1993; 1995; 1998; 1999; 
2000; 2001 
1988-(4); 1990-(2); 
1991-(4); 1992-(4); 1993 
1990; 1991-(5); 1994; 
1995; 1996; 1997; 
1998-(6); 1999 
1979; 1986; 1988; 
1991-(3); 1993; 1995; 
1996-(2); 1998; 1999-(2); 
2000. 
1989; 1990-(2); 1991-(4); 
1992; 1994; 1995-(2); 
1997-(3); 
1967; 1972-(3); 1977-(2); 
1978-(2); 1983-(2); 
1989-(2); 1993 
1986; 1990; 1991-(2); 
1993; 1994-(2); 1995; 
1997; 1998-(4) 
1979-(2); 1984-(2); 
1991-(4); 1992; 1994-(2); 
1999 
1982; 1985-(2); 1986; 
1987; 1988; 1989; 1990; 
1991-(2); 1992 
1988; 1992-(2); 1995; 
1996; 1997; 1998; 1999-(4) 
1988-(4); 1994-(2); 1995; 
1998-(3); 1999 
1985; 1986-(3); 1987; 
1989-(3); 1993; 1998; 
2000. 
1984; 1987; 1990-(2); 
1992-(5); 1994; 1996; 
1979; 1985-(2); 1989-(8) 
17 
16 
16 
15 
15 
14 
14 
13 
13 
12 
11 
11 
11 
11 
11 
11 
79 
Ranked list of cited journals 
A ranked list of cited journals has been prepared. It shows 
that which journal is most frequently cited in the research on the 
subject 'Anaemia in Children' for the period of 1992-2002. 
Table - 9 shows that 'Journal of Pediatrics' is the most 
highly cited, journal followed by 'Journal of Pediatric 
Hematology' & 'Pediatric Hematology Oncology' respectively. 
In this table numbers in brackets after year shows how many 
time in that year it is cited in level-2 study, e.g., 1963-(2) means 
that journal js cited twice in 1963. A significant number of 
citations have been made to textbooks. 
Table 9 
Ranked list of Cited Journals 
S. No. 
1 
Rank 
1 
Journals Name 
Journal of 
Pediatrics 
cited Year 
1947; 1961; 1963-(2); 1967; 1971; 
1975; 1976-(2); 1977; 1978-{4); 
1979-{4); 1980-(4); 1981;1982-(4); 
1983-{5); 1984-(3); 1985-(2); 
1986-{4); 1988-{5); 1989-(2); 
1986-(4); 1988-(5); 1989-{2); 
1990-{11); 1991-(14); 1992-(14); 
1993-(7); 1994; 1995-{6); 
1996-(6); 1997; 1999; 2001. 
Total 
128 
80 
2 
3 
4 
5 
6 
7 
2 
3 
4 
5 
6 
7 
Blood 
New England 
Journal of 
Medicine 
The Lancet 
Pediatrics 
American 
Journal of 
Clinical 
Nutrition 
British Journal 
of Hematology 
1949; 1984-(7); 1985; 1986-(2); 
1987-(3); 1988-(3); 1989; 
1990-(3); 1991-(6); 1992-(5); 
1993-(3); 1994-(9) 1995-(3); 
1996-(9); 1997-(10); 1998-(16); 
1999-(10); 2000-(7); 2001. 
1954; 1957; 1966; 1967; 1968-(2); 
1970-{2); 1972-(3); 1973; 1975; 
1976; 1977-(3); 1978-(2); 1980; 
1982; 1984-(2); 1985; 1986-(3); 
1987-(6); 1988-(4); 1989-(3); 
1990-{5); 1991-(7); 1992-(8); 
1993-{5); 1994-{4)1995-(6); 
1996-(2); 1997-{3); 1998-(6); 
1999-(2) 
1958;1962-{2); 1967; 1968-(2); 1971; 
1978-(5); 1983; 1984; 1986; 1988-
(5); 1989-(2); 1990-(2); 1991-(3); 
1992; 1993-(2); 1994-(3); 1997-3); 
2000; 2001-(2) 
1959-(2); 1971; 1978; 1981; 1982; 
1983-(3); 1985; 1987-(4); 1989-(10); 
1991; 1992; 1993-(4); 1994; 1996-
(2); 1999. 
1970; 1975; 1976; 1997; 1979-(3); 
1980; 1982; 1988-(2); 1989-(6); 1990 
-(2); 1991. 
1973; 1975; 1979; 1982-(2); 1985; 
1986-{2); 1988-{3); 1989-(2) 1991; 
1992-(2); 1993; 1994; 1996; 1997-
(2); 1998-(3); 1999-(4). 
105 
88 
36 
34 
30 
28 
81 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
7 
8 
9 
10 
10 
11 
12 
12 
13 
13 
American 
Journal of 
Pediatric 
Hematology / 
Oncology 
Archives of 
Diseases in 
Children 
Textbooks 
J Clin Invert 
Indian Journal 
of Pediatrics 
Seminars In 
Hematology 
American 
Journal of 
Diseases in 
Children 
World Health 
Organization 
British Medical 
Journal 
American 
Journal of 
Hematology 
1982-(5); 1985; 1990-(3); 1993; 
1994-(4); 1995; 1996; 1997-(5); 
1998-(3); 2000. 
1970; 1972; 1973-(3); 1997; 1978; 
1981; 1986-(5); 1989; 1990; 1991; 
1992; 1993-(5); 1994-(4); 1996-(2); 
1999-(2) 
1982-(2); 1983; 1984-(2); 1987; 
1988; 1990-(4); 1991; 1992; 1993-
(3); 1994-(5); 1996; 1998; 1999 
1957; 1973; 1980; 1984; 1982; 1985; 
1988; 1990; 1992-(2); 1997; 1998. 
1963; 1968; 1969; 1978; 1984-(2); 
1985-(2); 1986; 1987; 1990; 1992-
(2); 1993; 1994-(2); 1997; 1999 
1974; 1976; 1984-{2); 1990-{3); 
1991-(4); 1993; 1997; 1999-(2); 2000 
1941; 1966' 1956; 1968; 1984; 1986; 
1988; 1977-{2); 1979-(2); 1991-(2); 
1992 
1989-(6); 1985; 1993-(2); 1994-(2); 
1996-(2); 2000 
1962; 1972; 1979; 1987; 1989-(2); 
1992; 1997-(3); 1998. 
1966; 1976; 1977; 1989; 1992-{2); 
1994; 1995; 1997-2) 
28 
25 
24 
18 
18 
16 
14 
14 
11 
11 
82 
APPLICATION OF THE BIBLIOMETRICS LAWS 
Bradford's Law 
This law states that if scientific journals are arranged 
according to their decreasing productivity of articles on a given 
subject they may be divided into a nucleus of periodicals more 
particularly devoted to the subject and several groups or zones, 
each zone have nearly same number of articles. 
The formula is 1:n:n^ where 1 is the number of periodicals 
and n is a multiplier. 
To check the validity of this law, 351 journals were divided 
into three zones according to their productivity. In the first zone 
16 journals contained 417 articles; in the second zone 55 
journals contained 413 articles and; remaining 264 journals 
contained 415 articles in the third zone; according to this, the 
periodicals in each zone covered approximately 1/3 items of the 
total, for all this data has been taken from table-4 the analysis 
shows phenomenon of scattering of item in different zone of 
periodicals. The first zone is the nucleus zone as it contain 16 
periodicals followed by 55 periodicals in second zone and 264 
periodicals in third zone thus identified will form an 
approximately geometric series as given below-
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Table-10 
S. No. 
1 
2 
3 
Zone 
1 
li 
ill 
No. of 
articles 
417 
413 
415 
Cumulative 
No. of 
articles 
417 
830 
1245 
No. of 
journals 
16 
55 
264 
Cumulative 
No of 
articles 
16 
71 
351 
16:55:264 
Here, 
55 = 64=16x4 (Approx.) and 264 = 256 = 16x4x4 (Approx.) 
Therefore, now the series is 
16:16x4 : 16x4x4 
on substituting 4=n 
We get, 16:16n : ISn^ 
i.e. 1:n:n^ 
(Where 1 is the number of journals in the nucleus and n is 
a multiplier). 
The number of journals in the nucleus can be obtained by 
plotting f(r) and log n or semi logarithmic graph paper (a 
bibliograph), where f(r) is cumulative frequency and log n is log 
of rank of journals shown in the graph. This graph is drawn with 
the help of data analysed and computed in table-10. 
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The log value of 16 journals in the first is 1.20412 the log 
value of 55 journals in the second zone 1.740363 and the log of 
264 journals in the third zone is 2.421604. 
Taking log n on X - axis and number of item, in each zone 
on Y-axis a graph was plotted as shown. The bibliograph thus 
obtained is found to be, by and large, similar to Bradford's 
bibliograph. As the graph begins as a rising curve API and 
continues as a straight line. The rising part of the graph 
represents the nucleus of highly productive journals. The points 
PI , P2 and P3 on the bibliograph are the boundaries of three 
equiproductive zones in which almost the same number of 
articles as the nucleus (represented by Orl = r1 r2 = r2 r3) 
derived from an increasing large number journals (represented 
by 0X1, XIX2 and X2X3). The Bradfords law is proves thus. 
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BRADFORD'S BIBLIOGRRAPH 
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Lotka's Inverse Square Law 
The Lotka's inverse square law states that the number of 
scientists who contribute n papers will be 1/n^ of those 
contributing only one paper. 
Table 11 
No. of Authors 
799 
158 
22 
4 
No. of papers 
1 
2 
3 
4 
Scientist Contributing two papers 
According to Lotka's Inverse square law no. of scientist 
publishing n papers = no. of scientist publishing one paper/n^ 
Where n = No. of papers 
On substituting n=2 in the above formula 
No. of scientist publishing 2 papers = 799 
799 
= 199.75 
The number of scientist publishing two papers are 108. 
However, according to Lotka's Law it should be 199.75 authors 
which is far more than the actual figure. 
87 
Scientist contributing three papers 
On substituting, n = 3 
799 No. of scientist publishing 3 papers = — ^ 
_799 
9 
= 88.77 
During the analysis it was found that only 22 authors 
contributed 3 papers each, which is a less than the calculated 
figure i.e. 88.77. 
Scientist contributing four papers 
On substituting n = 4 
No. of scientist publishing 4 papers 799 
799 
16 
= 49.93 
The analysis of the actual data shows that only 4 authors 
contributed 4 papers figure i.e., 49.93. 
It may, therefore, be concluded that the trends of research 
now days have changed as compared to the period when Lotka's 
law was formulated that is why on the basis of the analysis of 
the present data it is difficult to testify the validity of Lotka's Law. 
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Zipf s Law 
It is not applied with the long textual matter of the articles. 
Price Square Root Law of Scientific Productivity. 
This law states that "half of the scientific papers are 
contributed by square root of total number of authors". 
Total no. of papers = 1245 
Total no. of authors =910 
Half of Scientific papers = 622.5 
Square root of total authors = 910 n 30.16 
s 3 0 
From analysis we get that 30 authors have contributed 117 
papers which is approximately equal to 10% whereas 50% would 
be 622.5 which is given by law. This law can not be exactly 
proved because of multiple authorship pattern which largely 
prevails now-a-days. 
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CONCLUSION 
Bibliometrics study has been done on the topic "Anaemia in 
Children' of the period (1992-2002). The analysis is done at two 
different levels. Level-1 gives the core journals of the subject, the most 
productive authors and most dominant language. Level-2 gives the 
most cited journal and the most cited authors. Application of laws has 
been done. On the basis of bibliometrics analysis the following results 
have been found out. 
TOP THREE 
RESULT OF LEVEL-1 
A) Most productive authors. 
(i) A.T. Soliman and R.J. Thompson, Jr. with 7 articles at the 
first position, 
(ii) W.C. Wang with 7 articles at second position, 
(ill) M. de Montalembert with 5 articles at third position. 
B) Most productive journals 
(i) Journal of Pediatrics 60 articles at first position. 
(ii) Journal of Pediatrics Hematology Oncology 56 articles at 
second position, 
(iii) Pediatric Hematology Oncology 33 articles at third 
position. 
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C) Most used languages 
(I) English with 1089 articles, 87.46% at first position 
(ii) French with 54 articles, 4.33% at second position 
(iii) Spanish with 27articles, 2.16% at third position 
RESULT OF LEVEL-2 
A) Most cited authors 
(i) G.R. Serjeant with 25 times is the most cited author. 
(ii) D.R. Powars and P.R, Dallman with 19 times are the 
second most cited authors, 
(iii) V.C. McKle with 18 times is the third most cited author. 
B) Most cited Journals 
(i) Journal Pediatrics with 128 times is the most cited 
journals, 
(ii) Blood with 105 times is the second most cited journal. 
(iii) New England Journal of Medicine with 88 times is the 
third most cited journal. 
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FINDINGS 
After going through the results of level and level-2 literature, it is 
found that the journals used by the scientists on the topic 'Anaemia in 
Children' are similar at both levels. In level-1 'Journal of Pediatrics' 
comes on the top as the most productive journal and it is also at the 
top rank in ievel-2 
In case of authorship ranking patterns shows that the most 
productive author (s) are not the most cited one. For e.g. in level-1 
AT. Soliman and R.J. Thompson Jr. on the most productive authors 
with the rank first followed by W.C. Wang, and M. deMontalembert 
with 2"^ and 3^*^  rank respectively but in level-2 G.R. Serjeant is the 
most cited author followed by D.R. Powars, P.R. Dallman and V.C. 
McKie at the (2"^ ^ and 3'*^  respectively and W.C. Wang and C.H. 
Pegeiow 4*^  rank author of level-1) are ranked 7*^  and 5**^  in level-2. 
An obvious finding is that quantity and quality do not always 
coincide, as it is seen that the most productive journal as well as the 
productive author, i.e., the ones which have the largest quantity are 
not the most cited, i.e., qualitatively they may not be best. 
So in the end it is observed that the study at both the levels 
gives us a picture which tells us somewhat about the nature and 
characteristics of the journals and authors who are engaged in 
producing papers on subject 'Anaemia in Children*. But at the same 
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time it would be wise to mention some of its limitation that one 
encounters mainly in Level-2, as only few journal are taken for citation 
analysis there is always a chance of wrong findings specially in the 
case of journals as it is being observed that every journal has more of 
its citation analysis then there is always a chance of missing of that 
author in the citation analysis and in the process it will give somewhat 
skewed results. 
Regarding the laws of bibliometrics, the four main laws were 
studied. 
Lotka's Law could not be proved may be because of the 
prevalence of multiple authorship. 
Zipf s Law could not be applied because it refers to counting of 
words in long textual matter. 
Bradford's Law was studied and it was proved. The total 
journals were divided into three zones. All the three zones gives 
approximately equal no. of articles though the no. of journals from 
zone 1 to zone 3 which is though the no. of journals from zone 1 to 
zone 3 which is what Bradford's Law says. 
Price Square Law was also studied, this law is neither proved 
nor disproved. 
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